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(54) TRACK SANDING METHOD AND DEVICE 



(71) We, Knorr-^emse GmbH, 
Moosacher Str. 80, D-8000 Munchen 40. 
Federal Republic of Oennany, and a Ger- 
man Company, do herel^ declare the in- 
5 venUon, for which we pray that a patent 
ma^ be granted to us, and the method by 
which it is to be performed, to be particu- 
larly described in and by the following 
statement : — 

10 This invention relates to a method and 
device for sanding the track in advance of 
a wheel of a vehicle running on the track. 

Known sand dosing devices Imve already 
been employed on steam locomotives. 

15 There, they were intended, by sanding, to 
help to prevent mainly slip on starting and 
therewith also possible damage to the driv- 
ing mechanism, but also in the event 6i 
braking flat locations at the wheels were 

20 to be prevented. On the steam locomotives, 
the ending devices were protected in the 
travel direction, accommooated in the vici- 
nity of the steam boiler, thus profiting from 
the heat thereof which diminished the mois- 

25 ture content both of the sand and also of 
the pressure air. 

On modem motor vehicles, the sanding 
devices are generally disposed in the bogies, 
thus being completely exposed to air re- 

30 sistance in both directions of travel, with 
vigorously and suddenly changing tempera- 
tures, humidities and dynamic pressures of 
the travel air^tream. Additionally, at the 
present day the demands made on sanding 

35 devices are very much greater than they 
formerly were, because modem high-speed 
rail vehicles can only be economically fully 
employed if thek traction - and braking 
capacities (which are very much hifljier 

40 relative to what was formerly the case) can 
be transferred to the rail. This is, how- 
ever; possible only in the event of adhesion 
values between wheel and rail which on the 
average are extremely high. Since this, 
,.45 however, as hitherto fluctuates and as a 
function of weather conditions may sud- 
denly greatly decrease, it must therefore 
be increased more frequentiy, more rapidly 
and more reliably than hitherto by sand- 

30 itig. This may be necessary for example 



during a braking action from 2M kro/h 
continuously or also section-wise and sev- 
eral times. 

Such requirements cannot, however, be 
satisfied by hitherto known installations 55 
cause they : 

— do not function adequately free from 
disturbance and reliably, 

— do not dose quantities corresponding 

to the sand requirement and do not dose 60 
them precisely, 

— are not able to supply the large re- 
quirement of sand at high vdocities. 

These disadvantages of present-day dos- 
ing devices depend on thdr de^gn, since 65 
they are not suitable for the changing pro^ 
perties of the sand and for present-day re- 
quirements and ihe sand inroperties of the 
braking sand are not taken into considera- 
tion. 70 

A braking sand which is frequently em- 
ployed comprises 5-degrees-hard sand whid 
IS generally sharp^ged. being therefore 
generally broken sand having a grain size 
oi mainly 0J5 to 1.6 mm. 75 

In a loose heap, this sand has in the dry 
condition a porosity of 0.4. That means 
that approximately 40% of the bulk-heap 
volume consists of air. It surrounds the 
sand grains and therefore to a consider- 80 
able extent determines the sand properties 
necessary here. Due to jarring during 
travel, it is true that the porosity does de- 
crease, but it can be re-incrcased almost as 
much as it desired, under slight pressure 8^ 
due to finely-divided air, since an adequate 
number of air ducts are free between the 
sand grains. 

The water content <tf the sand is due to 
supplying and transport in the tank waggon &> 
and fluid-tight small packing constrict^ to 
such an extent that it no longer requires 
to be pre-dried in heating installations. As 
a rule, the water content ci the brake sand 
in the supply containers of the sand instal- 95 
lations of the vehicles is about 1 per cent 
by weight, i.e. approximately 2 volume per 
cent, but is frequentiy incn^eased above all 
as a function of weather. 
* Such water is produced in consequence .JLOO 
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of frequent condensation of the moisture 
of the varying air content at the walls of the 
only partially filled supply containers which 
are not thermally insulated and not sealed 
5 fluid-tight, and which are subjected to the 
temperatures, frequently varymg by 20*C 
of the travel air>stream. 

These small water quantities of only ap- 
proximately 2 volume per cent of the sand 
10 can it is true not substantially vary the 
porosity of the sand and cannot clog the 
air ducts between the wall grains* but they 
coat in particular the smooth rupture faces 
of the sand erains with adhesion liquid, so 

15 that they adhere firmly together. Due to 
relatively long jarring during travel, more 
and more such rupture faces adhere to each 
other. Thereby, the inner friction of the 
sand and its angle of repose are greatly in* 

20 creased. 

According to test results, the flow cap- 
acity of the dry sand diminishes from 100% 
to 70% even with 0.5 per cent by weight 
of water, in the case of 1% water it al- 

25 ready decreases to 40% and in the case of 
1.5% water content the sand already ceases 
to flow. Its adhesion forces are therefore 
already greater than the mass forces for 
the replenishing flow of dry sand. 

30 However, the adhesion forces prevent 
both the necessary uniform replenishing 
flow of the sand and also precise dosing. 
Hitherto, the adhering sand grains have 
been suddenly separated from their adhe- 

35 sion union and pushed away solely by air 
jet8« with which arrangement also agglo- 
merations are torn off in their entirety. Al- 
though for this purpose strong air-stream 
forces and much air are employed, uniform 

40 and precise dosing of such sand cannot be 
achieved in this manner. Known dosing 
devices are operated with pressure air of 
8 bar directly from the main air container. 
Their nozzle cross-sections are generally 

45 selected for a rated quantity of 1 1 sand per 
min.. i.e. approximately 1400 gr. For other 
rated quantities, the nozzle cross-sections 
must be changed. Quantity ratios of at 
maximum 1 : 2.5 only are achievable. In 

50 the case of snwll quantities the known dos- 
ing devices dose generally up to 50% in de- 
viation from the rated ({uantitles and do 
so also chronologically inaccurately. 
Apart from inaccuracies, the known de- 

55 vices therefore dose constant quantities per 
minute. i.e. Ume-proportional quantiues. 
This does not correspond to the obvious 
requirement to sand uniformly the travd 
. path, i.e. preferably always to supply 

60 equal quantities of sand per metre of travel 
path. 

Tlme-pToportional sanding has, due to 
the increase of the maximum velocity of 
motor traction vehicles and trains, become 
65 progressively more disadvantageous in re- 



cent years. 

If at 100 km/h for example approxi- 
mately 2 cm' sand per metre of braking 
path are sanded, then at 200 km/h only 
1 cm'/m, but at 10 km/h 20 cm' per m 70 
sanded. Thus, the quantities fluctuate in the 
ratio of 1 : 20. 

Jn the event of slip in consequence of 
inadequate sand at commencement of a 
brake path, the brake path is considerably 75 
lengthened, due to excessive sand at the 
brake path end, which the rail travel sur- 
face hardly takes up. points and track sig- 
nals are disturbed. 

For 2 cm* of sand per m of travel path 80 
at 200 km/h, however, for a short period 
of time 3.2 1 of sand/min., i.e. 3.2 tin»Ds 
as much as hitherto, but at 10 km/h only 
0.16 1/min., i.e. only approximately 1/6 
of the hitherto rated quantity are required. 85 

For a brake path of 300 km/h. the quan- 
tities in a braking time of approximately 
60 8 must fall from approximately 5 1 /min. 
to 0.16 1/min., if a plurality of installa- 
tions is sanded one after the other, then 90 
the smallest sand quantities must also de- 
crease with the velocity. Thus» patVpro- 
portional sanding involves velocity-depen- 
dent sand quantity control with a quantity 
dosing width which is 10 times as large 95 
than in the case of hitherto installations. 
Such large and small quantities, approxi- 
mately in a zone of 0.02 kg/30 s up to 
maximum values of over 5 ki/30 s, it had 
hitherto, however, not proved possible to 100 
dose with adequate accuracy. The quantity 
variation must not take place continuously, 
adequate mav be a multi-stage adaptation 
to the desired quantity curve to correspond 
to the velocity characteristic. £05 

According to the present invention has 
been developed primarily though not ex- 
clusively, with a view to providing a sand- 
ing process of the type mentioned at the 
outset and a sanding device for the carrying 110 
into effect of the process* whereby more 
reliably and precisely much larger and 
smaller sand quantities can be dosed, the 
sanding device being suitable in particular 
for path-proportional sanding. i.c. for 115 
veloaty-dependent quantity control. 

The sanding device is to replace Uie hlth- 
to known installations at motor traction 
vehicles which are actuated mechanically 
by the locomotive driver or electrically 120 
against slip of the motor traction vehicle 
on starting, shuntin^u and on ascent slopes 
and in the event of sliding of the motor 
traction vehicle and oi the train on brak- 
ing being effected. The sanding device is, l25 
however, also to be pre^ntrollable by 
velocity signals and also due to slip sig- 
nals. In addition, the sanding device is also 
to be emptoyed at travel train compart- 
ments for the sanding of long trains and. 130 
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there, to be pre-controUed by velocity sig- 
nals and triggered as a function of slip. 
Fuv^Uy^ the sanding device according to the 
invention is to be suitable, readily and in 
5 simple manner, for changing-over the con- 
ventional sandiiig devices. 

Tests effected by the inventor showed 
that the inner friction of the sand can be 
greatly reduced due to enlargement of its 

10 porosity by air. i.e. in cases when the sand 
has small water contents up to 2 volume 
per cent Since the air ducts between the 
sand grains are, in this case, still to a con- 
siderable extent free, they can. by finely- 

15 divided air at low pressure, be f^aduaJly 
considerably widened and increased* where* 
by the sand porosity is for a period of tixas 
increased far beyond the norma] dimension. 
Due to the greater degree of movability 

20 of most of the sand grains thereby achieved, 
the grain faces which still adhere are re- 
leased from each other and additionally 
gradually become dried. 

As tests have shown, therefore, sand with 

25 so small a water content need not be 
specially pre-dried. it becomes solely due to 
larger admixture of air. substantially as 
flowable as dry sand. Frozen adhesion Itouid 
can. via the sand ducts, with hot air. rajxldly 

30 be melted and also dried. 

The present invention has been derived 
from the realisation that fine-grain bulk 
materials can be delivered and controlled* 
to a considerable extent independent of 

35 their surface character, due to adequate 
mixing with air sndi as air-streanis; and 
thftt due to a higher degree of porosity than 
the average, in a dry heap, it becomes pos- 
sible to eliminate higher uner sand Mcttoo 

40 in consequence of alternating grain sizes, 
and the adhesion liquid. 
. The generally larger air quantity fat 
dosing the sand must therefore correspond 
to the greatly varying sand requirement 

45 The required air qoantity fo| increaang the 
sand porosity is. with this arrangsment, 
relatively small and requires only to be 
slightly controlled. 
According to one aspect the invention 

50 provides a method of sanding a track, via 
a sanding tube arranged to direct sand onto 
the track in advance of a Tehicle wheel, by 
nseans of a sanding device and sand-supply 
container oontroBed from the vehicle; 

55 in which a controlled Quantity of a main 
' supply of air is- supplied to t& container 
so as to convey a controllable sand-air mix- 
ture from the container to the-sandlAg tube; 
a subsidiary fiow of air is caused to floi(^ 

60 through ' substantially the entire content of 
the sand in tiie contains in oo-<a2rreiLt or 
counter current relation' to the flow of sand 
towards tiie entrance to the sanding tube, 
and : generates a controlled super-atmos** 

65 ph6ric pressure in *the* container; 



aft^ a passage of the subsidiary flow of 
air through the sand in the container, the 
subsidiary flow is caused to enter the sand- 
ing tube; 

» and, the rate of flow of air in the main 70 
flow and in the subsidiary flow are con* 
trolled as a function of tnc required rate 
of supply of sand to tlie trade 

Aoooidlng to a further aspect the inven- 
tion provides a sandiog device for sanding 75 
a track in advance of a wheel of a* vehicle 
nrnning on tlie track, the device oompris- 
iog: . 

a pressurisable sand su|q;>Iy container; 

a sanding tube having an miet communi- 80 
eating with the interior of die container to " 
receive a supply of an air-sand mixture 
thexeftom; 

a pressure control system including an air 
pressure line communicating with the in- 85 
terior of the sand container; 

means for defining a main path of air- 
flow from said pressure line to said inlet 
of the sanding tube so as to deliver a sand- 
air mixture to said inlet; 90 

means for defining a subsidiary path of 
air-£ow througji substantially the entire 
content of sand in the container, in use^ 
in co-current or counter current relation 
to the general direcdon of flow of sand 95 
towards the inlet of the ti^n^mz tube, 
thereby to render flowable the sand in 
the container and to generate super-at- 
mospheric pressure therein; 

and meaBS for controlling the rate of 100 
flow of air along said main path and 
along said subsidiary path as a function 
of the required rate of dqxmtion of sand 
on the track via the sanding tube. 

Sanding devices according to the inven- 105 
tion are described in greater detail and 
discussed with reference to three examples 
of embodiment. In the associated draw- 
ings, the examples of embodiment are 
shown purely diagrammatically and con- 110 
siderabty simplified. In the sud draw- 
ings: 

Figure 1 shows a first example of embodi- 
ment of a sanding device accordini^ to 
the invention. 11$ 

Figure 2 shows a second example of 
embodiment of such a sandiog device, and 

Figure 3 shows a ttdrd examjde of em- 
bodiment 

Referring to Figure 1, a sand supi^ 120 
container of a sanding device aocordmg 
to the invoition is designated 1. The con- 
tainer 1 has. at its upper end . a central 
aperture 2 for rej^emshm^ with sand. 
The a^rture 2 is adapted to be closed to 125 
a considerate extent fluid-dgjit by a cover 
5. The container has at Its lower end an 
outflow end 4 which tapers fuim el-wise 
and to which a dosing device 5 is flanged. 

The - container 1 with the . aperture 2 130 
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closable by the cover 3 and the funnel- 
form outflow end 4 is known per se and 
is also already used on known sanding 
devices. 

5 The dosing device 5 flanged to the con- 
tainer I comprises a pot-form dosing con* 
tainer 6. In the dosing container 6, there 
projects through the base of the dosing 
container a sand out-flow tube 7 the upper 

10 end 8 of which projects under a fixed bell 
9 with spacing from the inner bell 
base. 

With spacing from the base of the dos- 
ing container 6 there is disposed an air- 

15 permeable sinter metal plate 10. Arranged 
above the said plate is the bell 9. The 
sand ]1 in the container I bears on the 
sinter plate 10. In the sand-free chamber 
12 between the sinter plate 10 and the 

20 base of the dosing container debouches 
a supply air-line 13 to which an amplifier 
valve 14 is attached. Via the amplifier 
valve 14» an air-strcam under a pre-de- 
termined pressure can be supplied into 

25 the dosing container 6. What is concerned 
may for example be an air quantity of 
1.5 1/s at a pressure of 0.5 bar. Disposed 
in the chamber 12 is an electrical heat- 
ing system 15 having an outwardly ex- 

30 tending current connection 16. The air 
flowing into the container 1 flows past 
the heating system 15 and is heated by the 
latter. 

Approximately at the highest point on 
35 the container 1 is a pipe elbow 17 having 
a downwardly facing free aperture 18. To 
the pipe elbow is connected an air-line 
19 which projects through the container 
1 and which is guided towards the ex- 
40 terior through the lateral walls of the 
dosing container 5. There follows the air- 
line 19 an adjustable throttle 20 which 
is connected via a line section 21 to the 
outflow tube 7 ending in die gap between 
45 a vdifcle wheel 23 and the trade or tail. 
The dosing device according to the in- 
veation operates as follows: The flow- 
abOity <3i the sand in the container 1 is 
guaranteed at all times, in the case of a 
^ pre-determined grain spectrum, only when 
the sand tn the container is sufficiently 
dry and loosened-up. 

In order that on braking of the vehicle 
where required satiding promoting the 
55 braking can be cut-in with a high degree of 
operational reliability, it is advantageous 
prior to sanding to effect constrained aer- 
ation of the sand supply container 
and as far as possible all air 
60 and sand conveying lines with air 
heated by the heating system 12, with- 
out at the same time sand conveying al- 
ready being initiated out of the container. 
Thereby, the sand is, prior to initiation 
65 of sanding to be adequately aerated or 



loosened up and dded and prepared for 
flow-away over the bell and &e outlet 
tube. 

Such constrained aeration of the sand 
fupply container^ together with the flanged- 70 
on dosing container^ can be achieved yAih 
a wide opening cross-section of throttle 
20. Thereby, the fiowability of the sand 
can already be considerably increased by 
an intensive air-stream in opposition to 75 
force of gravity. The design and arrange- 
ment of the bell 9. of the exhaust air- 
line 17, 18, 19 and of the exhaust pipe 
7 under the bell are so selected and adapted 
to each other that in the case of a given 80 
sand having a {H'e-determined grain spec- 
trum, the air-stream su]^lied under con- 
stant oressure via the feed air-line is not 
yet adequate for conveying the sand over 
the bell into the discharge tube 7 oppo- S5 
sitely relative to force of gravity. However, 
there is then required only a small degree 
of throttling of the open cross-section of 
the throttle 20 in the exhaust air-h'ne 19, 
for initiating sand delivery. The narrower 90 
the throttle cross-section is adjusted to be, 
the greater is the sand delivery per unit 
time. 

For achieving a high degree of opera- 
tional relability of the dodng device ac- 95 
cording to the invention it may further- 
more be advantageous to aerate the sand 
supply container continuously or at least 
periodically at a lower pressure in the 
supply air-line and with the beating 100 
cut-in. For this purpose, it is then 
advantageous to so design the 
amplifier valve 14 that it can be 
changed-over from a lo^wjer pressure to a 
high pressure adequate for sand delivery, 105 

The discharge air-line 7 with the throule 
20 may be so designed that also in the 
case of the widest throttle cross-section, 
there is sull achieved in the container a 
positive pressure of approximately 0.01 to 110 
0.05 bar. Therebjf, inflow of moist air, 
due to lack of fluid- tightness in the con- 
tainer, is reliably prevented. 

The heating 12 serves for heatiuR the 
supplied air, with which chrying of the 115 
sand is accelerated or moistening of the 
sand by external influences is more satis- 
factorily prevented. 

Moistening of the sand by moist air 
can also be prevented by connecting in 120 
the supply air-line 13 a replaceablellter 
impeding the humidity of the through- 
flow air. What is concerned here may also 
be a ^nmular material, for examine silica 
gel, which may be arranged in the cham- 125 
ber 12 below the air-permeable plate 10. 

Furthetmore, it may be advantageous if 
there is mixed with the sand an absorbing 
material (granular kiesel gel for example). 
Figure 2 shows a further example of 130 
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embodiment according to the invention. 
Disposed within the end 1, tapering in 
conical f onn» of the sand supply container 
2 is a bell 3 having base-side apertures 
S or passages 8 the free cross-sections of 
which are adjustable for passage of the 
sand 13 below the belL Approjdmsdjcly 
centally throngji the housing base 4 pio* 
jects tm umer open end 9 of a sanding 

10 tube 10 under the bell 3. Via 
the sanding tube, the sand is thrown 
on to the travel track immediately 
before at least one vehicle wheel (not 
shownX The depth with which the sand- 

IS ing tube 10 projects into ^e container 2 
under the befl or the spacing of the open 
tube 9 relative to the bell base 11 is 
designed to be adjustable. 
The base 4 of the container 2 is con* 

20 stituted by a porous, air-permeable plate 
12 bearing on the sand 15 below the bell 
3. The plate 12 is disposed within a cham- 
ber 14 in which a heating systeni 15 is 
arranged and which is connected via a 

25 branch duct 16 to a pressure air duct 
17 coupled with which is a (^essure air 
hose 18. Connected in the duct 17 is a 
valve 17'. 

The pressure air hose 18 is designed 

30 here as a heating hose, for which pur- 
pose it is imvided at its periphery with 
a heating coil 19. It is dear that the heat- 
ing coil may additionaUy or solely sur- 
round also ue pressure air duct 17. 

35 In the case of the heating systems 15 
and 19, what are concerned axe prefer- 
ably electrical resistance heatmg syst^ns, 
wdiereof also only one may be present. 
Prom the pressure air-duct 1/ there 

40 branches-off a tube 20 which extends 
through an aperture in the container base 
4 and extends in the container 2 ujiwardly 
to above or in ^e vicinity of the sand 
level llie op^, upper end 21 of the tube 

45 ^ is bent-over downwardly, so that on 
replenishment of sand being effected in 
the oontainer no sand . is able to enter 
the tube 20, 
l^isposed on the bell 3 is a porous, air- 

5D permeable cap 22 providing between the 
outer side of the bell 3 and the cap a sand- 
free chamber 23 c(Mmected via a brandbi- 
line 24 to the tube 20. The cap 22 and 
the i^ate 12 may be made from a sintered 

55 materiaL The inner waDs of the container 
2 may be lined with a moisture-absoTbtng 
layer. 

The air hose is connected to a pressure 
air source (not shown) for example the 

60 main container of a braike installation. 
Hie valv6 IT may be a fixedly adjustable 
or prefOTibty controllable throttle valve 
supplving pre-determined air quantities into 
the duct 17 from which the branch duct 

65 16 and the tube 2D branch-oft. The throttle 



valve may also be so designed that the air 
quantities for the two component streams 
are controllable ind^ndendy of each 
other, or that only the air-stream is con- 
trollable via the branch duct to Che cham- 70 
bcr 14. 

Via the chamber 14, one of the ooii^x>- 
nent air-streams passes, as the main air- 
stream, through the porous plate 12 on 
to the sand bearing thereon, conveying it 75 
to the sand tube. On exceeding a prende- 
terrained air quantity, a pce-determined 
sand<air mixture is discharged into the 
(men, upper end 9 of the sanding tube 
10. The sand quantity per unit time 80 
supplied for discharge is therefore a func- 
tion of the air throughput quantity. 

Via the tube 20, the second component 
air-stream passes, as subsidiary stream, to 
above or near the levd of the sand supply 85 
and builds-up there, in the case of a con- 
tainer which is sealed ofT substantially 
fluid-ti^t towards the exterior, a pfc-de- 
temined positive pressure which may be 
somewhat higher than the positive pres- 90 
sure in the container according to Examine 
1. Whh this arrangement, the air flows 
for loosening up the sand through the sand 
in its flow direction and passes via the 
passage 8 under the bell in order, t<^ether 95 
.^th the first component air-stream sup- 
plied by the porous iriate» to flow-away 
mto the sanding tube 10. 

A portion of die air out of the tube 
20 passes via the branch line 24 into iOO 
the chamber 23 under the porous cap 
via vdxLth the air is blown peri|^erally 
into the sand. Thereby, above all, the 
sand In the zone of the outer bell Jack^ 
is l6osened-m and suppUed as a reiJmUi- 
ing flow un&r the be& 

The flow resistance of a sand aerated 
via the tube 20 in the container 2 can, in 
the case a pre-determined opening cross- 
sectum of the passages 8, for exhmple be 110 
so high that, in the case of a pre-deter- 
mined air throu^put, via the tube 20 and 
dry sand« as yet no Sfind is discharged out 
of the ^ding tube, but that therefor also . 
the main air-stream must be cnv-in via 115 
the porous plate. Due to cohtrol of tke 
air quantity discharged into the sand via 
the porous plate, the sand quantity to be 
discdiarged out of the MnMr^g tube can 
then be controUed. lite tube 20 can, in 120 
operation, be cmnected cmitinuously or at 
pre-detennined inter^rals via the hose to 
the pressure air source, so as to keep the 
^tire sand sumly in the container 2 con- 
tinuoilsly flowanle, the discharke quantity 125 
thereof being controlled out of the sand- 
ing tube 10 due to the idr quantity via 
the .main fio^ paih. f'or tlds pvopose, it 
majr be advantageots to control &c two 
compcment air-«fcreams BejN^rately of each 130 
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other via two separate throttle valves. 

The pressure air suj^Iied in the con- 
tainer 2 is heated via the heating systems 
15 and/or 19. Due to pressure reUef of 
5 the heated pressure air in the container, 
it readily absorbs moisture and is therefore 
verv suitable for drying of the sand. 

Due to the fact that the sand supply 
container is under pressure air. moist 
10 fresh air is prevented from entering the 
. container via non-fluid-tigiht container 
apertures. 

The control possibility of the sanding 
device according to Figure 2 is not limited 

15 to the air quantity control of the two com- 
ponent streams via at least one valve 
17'. Additionally, the cross-section of the 
passage 8 and/or the position of the open 
tube end 9 of the sanding tube may be 

20 controllable under the belL 

In consequence of the fact that both 
component air-streams flow through the 
sand in the delivery direction, the dosing 
device according to die invention can be 

25 especially suitable for larger sanding 
quantities, for example for high velocities 
or for installations having two sanding 
tube connections for one ^eel in each 
particular instance. A higher degree of 

30 flow force is also necessary due to the 
sand constriction over the passages 8, and 
this can be so adjusted that overflow of 
sand at an undesirable time, soley via 
the subsidiary air-stream, is reliably pre- 

35 vented. 

Figure 3 shows a further sanding de- 
vice according to the invention. In i»r- 
ticular, what is concerned is a sanding 
device advantageously employhig available 

40 known sanding devices. In the case of the 
example, a known sanding device com- 
prises a sand sui^ly contamer 25 having 
a bell 26 and a sanding tube guided 
through the base of the container and pro- 

45 jecting to a point below the belL An ejector 
nozzle, available in the case of the known 
sanding device, and via which the air 
externally of the container is blown into 
the sanding tube, so as thereby to suck- 

50 away sand under the bell into the sanding 
tube, is halted or optionally employed ad- 
ditionally only for accelerating the sand 
in the sanding tube. Instead of this, there 
is applied on the bell a cap 27 made from 

55 a porous^ air-permeable material and yAuth 
surrounds a sand-tigfht chamber 28 con- 
nected to which is one end of a tube 29 
wbich, as also the sanding tube, is guided 
through the container base 30. The con- 

60 tainer base comprises a porous, air-per- 
meable plate 31, one side of which faces 
the container interior whereas the other 
side thereof delimits a diamber 32 sealed 
off towards the exterior by a seaHng plate 

C5 33. In the chamber 32, there may be an 



electrical resistance heating 34. 

The other end of the tube 29 externally 
of the container 25 is connected to a 
duct 35 ^ich is adapted to be cou|4ed 
with a pressure air hose 36 connected with 70 
a pressure air source (not shownX for ex- 
ample a main air container at 8 bar. The 
hose 36 may be provided at its connection 
end with a heaung coil 37. In the zone 
of the passage of the tube 29 through 75 
the chamber 32 in the base 31 of the con- 
tainer, it has at least one aperture 38 
for branching-off a component stream 
which, as main stream, passes via the 
porous plate 31 into the sand below the 80 
bellp whereas the other component stream 
emerges peripherally in the sand mainly 
for sand loosening, via die air-permeable 
cap. Both component streams can be 
jomtly set or controlled by a valve deatgned 85 
as an air throttle to correspond to tiie 
valve IT in Figure 2. The mode of oper- 
ation of these component streams oones^ 
ponds substanUally to that in the example 
of embodiment according to Figure X 90 

It is clear that the component streams 
can also be controlled separately of each 
other by two valves. Furtiiermore^ it 
must be stated that tiie nze relationships 
selected in the Figures need not be charac- 95 
teristic and do not as yet allow of any 
conclusions with regard to the flow re- 
sistances. 

Furthermore, the sanding tube may» to 
correspond as in Figure % be d^gned 100 
to be axially adjustable. Additionally, the 
opening cross-section 39 between the base 
and the bell edge may be designed to be 
adjustable* 

For this purpose, there mav be attached 105 
to the ben edge or rim a coflar-form ring 
39^ which, for adjusting the opening cross- 
section and therewith for selecting the 
flow resistance of the 8and» imjects more 
or less considerably over the bell edge to- 110 
wards the contafaier base^ 

Thus, aocordinjf to the invention due 
to a subsidiary alr<^stream of relatively low 
pressure drop, the sand is initially bmened 
to such an extent that the sand grains 115 
surrounded by air ^ivelopes are taken up 
by a main air^tream and can be discharged 
in dosed manner. This has an advan- 
tageous effect also for further delivery of 
the sand through the sand tube up to the 120 
point of emergence therec^ before tiie 
wheels, since the friction resistance of the 
sand at the walls of the pipe elbow is 
smaller due to the entrain^ air, so that 
the sand flows more rapidly. Thus» known 125 
ejector nozdes 40 for accelerating tiie 
sand flow-away can, if Fequired» be dis- 
pensed with. 

Additionally, accortfing to the invention 
h is possible to dispense, for equalization 130 
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of the negative pressure in the sand aapply 
container, in consequence of the suction 
eifect of the kqown ejector nozzles at the 
sanding tube, with supplying fresh air 
5 through an ^{^rture in the container cover, 
due to which sand humidity may be con- 
nderably increased 

In all of the above described embodi- 
ments of the invention, the rate of flow 

10 of air in the main flow and in the sub* 
sidiary flow are controlled individually or 
jointly) as a function of the required rate 
of supply of sand to the track via the 
sanding tube. 

15 WHAT WE CLAIM IS: — 

1. A method of sanding a track, via 
a sanding tube arranged to mrect sand onto 
the track in advance of a vehide wheel, 
by means of a sanding device and sand- 

20 supply container controlled from ^e 
vehicle; 

in ^4uch a controlled quantity of a 
main supply of air is suppHed to me con^ 
tainer so as to convey a controllable sand- 

25 air mixture from the container to ffae 
sanding tube: 

a subsidiary flow of air is caused to 
flow through substantially the endre con- 
tent of the sand in the container ^in co- 

30 current or counter current relation to 
the flow of sand towards the entrance to 
the sanding tube, and generates a ccmtrctfed 
super-atmosi^eric pressure in the con- 
tainer; 

35 after passage of the subsidiary flow of 
air through the sand in the container, the 
subsidiary flow is caused to enter the 
sanding tube; 
and the rate of flow of air in the main 

40 flow and in the subsidiary flow are cm- 
trolled as a function of tne requized rate 
of supply of sand to tiie track. 

2. A method according to clahn 1, in 
which the subsidiary flow of air through 

45 the sand is maintained continuously, or 
intermittently, in sufficient quantity to 
maintain the flowaUlity Of the sand in the 
container during non-standing operadonal 
periods. 

50 3. A sanding device for sanding a track 
in advance of a wheel of a v^^ikle rui- 
ning on the track, the device compaisfaig: 
a pressurtsable sand supply container; 
a sanding tube having an inlet commun- 
55 icating wiQi the interior of the container 
to receive a supply of an air-sand mix- 
ture Uierefrom: 

a pressure control system including an 
air pre^ure line communicating with the 
60 interior of the sand container; 

means for deflning a main path of air- 
flow from said pressure line to said inlet 
of the sanding tube so as to deliver a 
sand-air mixture to said inlet; 
65 means for defining a subsidiary path 



6f air-flow through substantially the entire 
<x>ntent of sand' la the container, in use, 
in co-current or counter cnrrrat relation 
to the general direction of flow of sand 
towards the inlet of the sanidting tute, 70 
thereby to render flowable the sand in the 
container and to gttnerate &uper-4itmo8- 
pheric pressure ther^; 

and means for controlfing the rate of 
flow of air along said main path and 75 
along said subsidiary path as a function 
of the required rate of deposition of sand 
on the track via the sandmg tube. 

4. A sanding device according to 
claim 3, in which the upper end of the 80 
container has an exhaust air-line whidk 

is arranged for takhig-np the subsidiary 
flow of air when the latter flows hi 
counter-current relation through the sand, 
said exhaust air-Une behig connected to 85 
tiie sanding tube at a po^on spaced 
from the inlet end of ^e latter. 

5. A nuuflng device according to dalm 
4, in which an air pressure control de- 
vice is provided in said eidiaust air-tine. 90 

6. A sanding device according to daim 
3. in which a branch-line of said pressure 
^r-line is arranged to convey a subsidiary 
flow of air to a sand^igfat, air-permeable 
chamber located in use within the sand ^ 
in the container and/or to a chamber 
located in use above &e level of sand in 
the container, the subddiary stream flow- 
mg in use through the ^tire sand contut 
co-current or counter current relative to 100 
the sand and, together vrUh a main stream 

of air, flowing away via tiie inlet md o# 
the sanding tube. 

7. A' san<&ig device according to claim 

6, in which an air pressure control device 105 
is provided in a portion of said air pores- 
sure line, along which are conveyed in 
use the mahx and subsidiary streams, and/ 
or into one or both branch-flnea provided 
for the main and subsidury streams* 110 

8. A sanding device according to claim 
6. in whksh the sand^igjit, air^ermeable 
chamber is delunited by a cap made of 
fflter material located above a bell ^ch 
shrouds die inlet end erf the sanding tube. 

9. A sandfaig device acoordmg to anv 
one of daims 6» 7 or 8» in wUS the atf 
pressure line is connected to the base of 
the container and, m the zone of its om* 
necdon to the container, outlet apertures 120 
for the main supply of air provi<led. and 

m which the air pressure Hne^ beyond 
the container base, as a branch-line for 
the subsidiary supply, ends in said sand- 
tight, air-permeable chamber and/or in the 125 
chamber above the sand level 

10. A method according to claim 1 or 
2, or a sanding device according to any 
one of claims 3 to 9, in vriiich a fine-pore 
filter is provided on wtiidi the sand bears 130 
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in use, through which air for one or both 
component streams flows in use. 

11. A method or device according to 
claim 10, in ^ich an electrical resistance 

5 heating system is provided in or below 
the filter and/or in the zone of an air 
connection for the air pressure line to the 
container. 

12. A method or device according to 
10 claim 10 or II, in which the filter is 

made from a sintered material. 

13. A method or device according to 
any one of claims 10 to 12. in which the 
filter comprises a sintered metal plate 

15 which constitutes the base of the con- 
tainer through which the sanding tube pro- 
jects, to which is connected a branch-hne 
of the air pressure line for the main 
stream. 

20 14. A method or device according to 
any one of the preceding claims, in which 
a watcr-ahsorbing filter is connected into 
the air pressure Tine. 

15. A method or device according to 
25 any one of the preceding claims, in ^ic^ 

the inner walls of the container are lined 
with a watcr-ab.sorbing material. 

16. A method or device according to 
any one of the preceding claims, in which 

30 the free cross-secdon between the lower 
edge of the bell which shrouds the inlet end 
sanding tube and the bottom of the con- 
tainer is designed to be adjustable for con- 
trolling the through-flow resistance to the 

35 sand. 

17. A method or device according to 
claim 16« in which the position of the 



inlet end of the sanding tube below the 
bell for controlling the inflow resistance 
of the sand to the sanding tube, is designed 
to be adjustable. 

18. A method or device according to 40 
any one of the preceding claims, in w%ich 
the elements comprising a sand dosing de- 
vice are arranged within a dosing con- 
tainer which» with its open upper end, is 
flanged to the open outflow end of the 45 
sand supply container. 

19. A method according to claim 1 
and substantially as hereinbefore described 
with reference to any one of the embodi- 
ments illustrated in the accompanying 50 
drawings. 

20. A sanding device according to 
claim 3 and substantially as hereinbefore 
described with reference to any one of 
the embodiments illustrated in the ac- 55 
companying drawings. 
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